Methods | This study protocol was approved by the institutional review board at Towson University and Johns Hopkins, and written informed consent was obtained from each participant. From April 2016 through January 2017, we screened adults aged 60 to 85 years at a university audiology clinic to recruit a convenience sample for a randomized study. Inclusion criteria included mild to moderate hearing loss (20-55 dB HL; pure-tone average, 500-4000 Hz), no prior amplification use, and no cognitive impairment (Mini Mental State Examination score, >24).
Participants completed the AZBio sentence-in-noise task, 5 a routinely used measure of speech understanding to assess functional hearing. Participants repeated sentences in the presence of background noise under 7 conditions: unaided, with a hearing aid, and with 5 PSAPs. To control for order effects, sentence lists and devices were randomly ordered using a Latin square design balancing first-order carryover effects. Accuracy (percentage of words repeated correctly; range, 0%-100%) was recorded for each condition (20 sentences per condition). All testing was completed in a calibrated sound booth by an audiologist. To simulate a moderately difficult listening environment, sentences were presented via a speaker at a 0°azi-muth (ie, directly in front of the participant) at 35 dB HL while speech babble noise was concurrently presented at a 180°azi-muth (ie, directly behind) at 30 dB HL. A sample of 9 of the most-sold PSAPs via a large e-commerce retailer was assembled and tested for electroacoustic properties. Of the 9, the 4 PSAPs with the most favorable electroacoustic properties and 1 PSAP available in retail pharmacies were chosen and compared with 1 hearing aid commonly dispensed in a university audiology clinic. The same units were tested in each participant, unilaterally fit and adjusted to each participant's hearing in their better-hearing ear using best-practice verification methods by an audiologist.
Linear mixed-effects regression models were used to model the within-participant change in performance with each device. Analyses were performed using R (R Foundation), version 3.3.2.
Results | Of 63 adults screened, 42 met inclusion criteria (mean age, 71.6 years; women, 67%). The change in accuracy in speech understanding from unaided to aided varied by device (Table) . The hearing aid and 4 of the PSAPs improved speech understanding from the unaided condition. The mean unaided accuracy was 76.5%. The hearing aid improved speech understanding accuracy to 88.4% for an absolute improvement difference of 11.9 percentage points (95% CI, 9.8 to 14.0). Three Administration create a new regulatory classification for hearing devices meeting appropriate specifications to be available over the counter.
